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ABSTRACT 

Research involving cognitive modification and using 
intervention instruction in general prerequisites cognitive processes 
has shown that significant and long-term results are possible. Use of 
intervention instruction involving prerequisite data gathering skills 
with teachers has been successful in improving ability to use probing 
questions in classroom discussions, giving clear and cc.cise 
directions, in solving formal operational level problems and 
involvement of students in decision making. The problem investigated 
in this study was to determine the effects of intervention 
instruction in cue attendance on teacher performance in analysis and 
modification procedu ^s of classroom lesson plans. Included in the 
intervention instruction and followup lesson plan activities were 
detail attendance, information search questions, hypothesis 
generation and designing strategies for hypothesis testing. The 189 
participants in the research project, all final-year secondary 
education majors, were divided into three groups. Each group was 
given the same experiences except for the treatment variable. 
Pretesting involved critique of a classroom lesson for one group, a 
Piagetian Task Assessment for the second, and only introductory 
remarks for the third group. A detailed description is presented of 
the assignments, treatment, and treatment rationale for each group. 
An analysis of the results includes discussion of implications for 
teacher education techniques. (JD) 
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E-f-fects o-f Intervention Instruction Using Cognitive Modification 
Techniques on Teacher Perception and Behavior 

Denn I s IJ . Sun al 



A greait deal o+ di=cus=ion o»'er the pa^t -five /ear= hd« 
rvolved the low state o-f teacher = per + ormance and the lack oi 
e-FfectiMe te=«chers tor =peci + ic teaching drec«=. Much o-f it 
•■eisted to general levels and problems rather than recommending 
application and anal'Sis o-f significant e-f + ect= resulting -from 
current theory a, id research. The present stud/ was designed to 
addr e = s th i s i nbal ance thr ough app 1 i ca i on oi & theor e 1 1 c al 
•f r a.Tiework , i/ihich incorporates research knowledge from information 
processing and developmental theor ' , to provide an a 1 ter na 1 1 
approach tor increasing basic si* i 1 1 = in classroom teaching. 

BACKGROUtJD 

The definition of teaching described here begin= with the 
condition that I'je cannot spec if - all situations in which teacher = 
find themselves, nor can we i dent if/ all teachers or students 
characteristics which help determine the appropriateness, of 
various approaches. Therefore, I'le cannot train teacher= to u=e 
the available skills and methods in a descriptive i/ia/ that i^ull 
produce effective teaching. Rather, teaching is bes^t 
characterized as a condition in i-ihich knowledge and skill based 
judgement and decision-making must be exercised in order to guide 
the provision of appropriate instruction (Mational Institute of 
Educat I on , 1975") . 

Effect I ''e teaching in^»ol»*e€ man/ complex behaviors that 
require effective us»^ of higher 1e»^el thought processes. The 
thought processes are similar to the processes used in completing 
Piagetian performance tasks. Professional teacher education 
programs have assumed that prerequisite and higher level thought 
processes are sufficiently developed in pre and inservice teachers 
so as not to po^e a. problem in classroom performance. Evidence 
has accumulated over the past three decades, beginning with Lcell 
in 1961, that not all adults reach the higher de'je 1 opment al level 
of thought and action h/pothesized b/ Piaget, Kohl berg, and 
others. Numerous studies of preservice and inser'Mce teachers 
found that 1 ar ge se gme n t s of this gr ou p are not f u n c 1 1 on i n g at a 
level which v^-iuld allow them to become effecti'^e decision makers 
and exhibit proficient classroom performance <e.g., tic K inn on and 
Renner, 1971, Chiapetta 1976, and Sunal and Sunal 1^'85^. 

O'^er the past 10 >ears, the work of a number of researchers 
in preserv^ice and inservice education has implicated general 
developmental progress ^e.g., Oj a and Sprinthall 1978, Glassberg 
and Oja 1981, Lyons l'^'84a and 1984b^ and more specific development 
of intellectual processes ^e.g., Koran, Cnow, and McDonald 1 ^^70 , 
Nelson and Ankney 1^77; Peterson, Mar,>, and Clark 1978; Martin 
1983; and Sunal and Sunal, 1930 and 1985' in teaching performance 
of classroom teacners. Specific formal le'»el thinking schema 
which have been rela!:ed to classroom teacning performance include 
hypot he t i cal -deduc t I ve reasoning, identification bud use of 
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Mariable^i, ego-cen tr i c i sm , combi nator i c» 1 rearoning, and control oi 
variables 'Sunal and Sunal 1985^'. 

While it is clear vhat these mental Echema are wtdel^' u = ed in 
classrooffi teaching performance, it is also understood that these 
reasoning schema are themselves aggregates o-f more fundamental 
cognitive development. The/ include, among others, concrete 
operational schema (operational knowledge), contents o+ thought 
(•figurative knowledge) <Kamii 1976), and cogniti'^e processes which 
are prerequisite to and relate the formal reasoning schema. 
Concr e t e oper a 1 1 onal schema and con ten t s o-f though t , deve 1 oped 
through course work and field experience, are stressed and highl/ 
accomplished in teachers during undergraduate teaching programs. 
Inability to use formal operational schema in teaching decisions 
and performance may be due to a 1 ack of schema or deficiencies in 
prerequisite cognitive processes critical in the use of the schema 
in the con text of some rou t i ne and most comp 1 e ^ c 1 assroom pr obi em 
SI tua t I ons . 

In t erven t I on i nstruct i on n formal oper at i onal schema or i n 
prerequisite cognitive processes are suggested possible routes to 
change teaching performance (Bruner, 1961). A third rouie, that 
of preservice or inservice education pro'Mding knowledge and 
practice in teaching skills is the dominant path used toda/ to 
increase teaching ef f ec 1 1 '>eness . However, the success of this 
dominipnt mode is seen to be strongl/ moderated by the teacher s 
3bi 1 I tr to understand the knoi^ledge or skills being taught. In 
fact, the efficiency of teacher education program^ and workshops 
may be directly correlated to the formal operational thought le^el 
of the teacher. Better teaching may result not by changing the 
teacher education content but b' increasing the recepti'Mty and 
application proficiency of what is taught and learned "while on 
the job" through intervention cognitive modification procedures. 

Considering the first two alternati"e routes to 
increasing the teaching effecti'-^eness, intervention training in 
formal operational schema would appear more long term in transfer 
effects than cognitive modification through training in 
prerequisite cognitive processes. The latter hypothesizes the 
existence of formal schema, at the transitional or earl/ formal 
thought level, but due to deficiencies in prerequisite abilities 
to use them, 1 aci* of coordination betioeen schema, or immature form 
of the schema they appear only in certain situations or not at 
all. To increase the regularity of the use of the formal schema, 
intervention training in basic cognitive processes may prove to 
show strongest effects with teachers at the transitional, 2B+ , 
and early formal oper at .-on a 1 levels, 5a and 3A+ . This need, as 
cone 1 uded f r om a number of studies rep or ted earlier, represents up 
to two-th I rds of preservice teachers and one-hal f of i nser v i ce 
teachers . 

Rat her th an a ppr oach i ng the r e 1 a 1 1 on sh i p of formal 
operational functioning and teaching effectiveness globally, a 
more limited focus ts needed to develop understanding of the 
effects. A focus would also provide practical information and 
procedures useful in potential application to teacher education. 
One formal operational schema, hypothetical- deductive reasoning, 
has been cited as critical to effective decision making in 
planning and carrying out classroom lessons. It serves as a 
foundation for classroom teaching behaviors such as 1) postulaiting 
decisions based on relevant variables derived from professional 
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education experiences, 2) processing i n-f orma*: i on , mal* i ng decisions 
and anticipating problems i/nthout e-xper i enc i ng the events -first, 
and 3> using i-f-then reasoning in postulating solutions veri-fiable 
in -future classroom observations. <Sunal and Sunail 1985). 

Prerequisite cognitive processes, related to dc«ta acquisition 
processing in Information Processing Thoer/, are needed -for 
e-f-fective hypothe 1 1 ca 1 -deduc t i ve reasoning and it= integration 
with other -forma! schema. The processes make possible the 
observation, -formulation and selection o-f relevant variables and 
the consideration o-f all relevant in-formation in making decisions. 
For such speci-fic teaching activ^ities as lesson planning and plan 
analysis where hypothe t i cal -deduc t i ve reasoning is needed, the 
prerequisite processes would inunlve -functional data, acquisition 
processes in at 1 east -five areas. They ar e 1 ) percep 1 1 on o-f 
suf-ficient and clear sensory data allowing -for appropriate 
distinction and description o-f objects and events; 2> planned and 
organized exploratory behavior schema allowing selection o-f 
rele».^ant cues with speci-fic characteristics; 3) recognition o-f the 
need -for collecting all data in exploratory behavior and use o-f a 
wide range o-f precise data to describe relevant variables; 4» 
abilit)^ to distinguish relevant cues in de-fininq variables 
relating to a problem; 5> e-f-ficiency o-f memory space storage and 
retrieval o-f su-f-ficient l*?vel that an appropriate number o-f units 
can be accessed and manipulated at the same time. 

Research involving cognitive mod i -f i ca t i on and using 
intervention instruction in general prerequisite cognitive 
processes has been conducted. This research has shown signi-ficant 
and long-term results with adolescents E«rd adults. Savell, 
Twoh I g , and Rach-ford (198^/ report that intervention involving a 
general program, the Feuerstein Instrumental Enrichment method, 
designed -for improving problem solving strategies has been 
success-ful in increasing adolescent cognitive -functioning <eg. 
Ha/wood and Burke r-'77, Feuerstein 1980, and Shaver and Beasfe/ 
1987). More =peci-fic training including similar techniques and 
involving the areas o-f cue attendance and hypothesis generation 
has also had signi-ficant e-f-fects in near - tr ans-f er measures. 
Sub J ec t s were r epor ted to have deve 1 oped an i ncr eased ab i 1 i t - to 
de scr I be and explain events similar to training s i tuat i ons eg . 
Sieber and Lanzetta, 1966, Salomon and Sieber 1970, Wright 1978, 
and Pouler and Wright 1980). The e-f-fects remained signi-ficant in 
long term testing n^lr i gh t , 1981). Qualit/ o-f hypotheses can be 
mea = ur ed and hypotheses, gener a t i on ab i 1 i t / can be e -f -f ec 1 1 ve 1 >- 
taught ''Salomon and Sieber 1970, Ouinn 1971, Ouinn and George 
1975^ . 

Use o-f i n t er ven t I on i n str uc t i on involving prerequisite data 
gathering skills with teachers has been success-ful in improving 
ab I 1 I t y to use pr ob i ng ques t i on s in c 1 assroom d i scuss i ons , giving 
clear and con c i se d i r e c 1 1 ons , in sol v i ng -formal oper a 1 1 onal level 
problems and involvement o-f students in decision maKing ''Orme 
1977, Ulsksman et. al . 1978, Wright 1979, Mar t i r, 1983; Sunal, 
1988'. What 15 needed at this point is a study to determine the 
-far-tr ans-f er e-f-fects o-f purpose-ful cognitive modification in 
prerequisite processes aimed at a speci-fiC -formal thought schema, 
hypothetical - deductive reasoning, and applied to classroom 
teaching per-f ormance . The purpose o-f this investigation was to 
determine i -f intervention instruction in speci-fic data acquisition 
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processes would trans-fer to increased basic skill per -f ormance in 
planning -for classroom teaching. 

The problem i n^>e« 1 1 ga t ed in this stud/ i^as to determine the 
e-ffects oi intervention instruction in cue attendance on no'Mce 
teacher performance jn anal/sis and modification procedures o-f 
classroofTi lesson plans. Included in the intervention instruction 
and -fonowup lesson plan activities were detail attendance, 
in+ormation search questions, hypothesis generation and designing 
strategies -for hypothesis testing. 

The -following research questions w^^re examined on the e-f + ect 
o-f i n ter «jent i on instruction in cue attendance. 

1. Does instruction af-fect perception and reporting o-f the 
number and t/pe o-f appropriate data observed in analyzing 
probl em events on -film ( nea*" - tr ans-f er ) or c 1 assroom 1 esson 
pi ans ( -f ar-trans-f er ) ? 

2. Does instruction a-f-fect the perception and reporting o-f data 
related to appropriate description o-f variables in events. 
The outcome involved number, t/pe and quality o-f questions 
asked and hypotheses construe ted in anal yz i ng probl em events 
on ^ilm <near-tr ans-f er ) or classroom lesson plans 
^-far-transf er>^ 

3. Does instruction a+-fect e x pi orator y behaviors, inquiry 
pattern, and kind o-f data re-ferenced in anal/Zjng classroorri 
1 esson p 1 ans 

4. Does the ability o-f the teacher, cognitive functioning level 
a-f-fect the results o-f the instruction !n number, type or 
quality o-f the responses given in at temp ting xo make 

dec i s i ons in pr obi em s i tua 1 1 ons'^ 
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PROCEDURE 

Research Design 

A modi-fied Solomon -four block design wa.s used to i n','est i ga. te 
the e-f-fects o-f intervention training . The sample «/ias ra.ndoml/ 
assigned to six groups, blocked 3 control and 3 experimental. 
Each block was given the =ame experiences except -for the treatment 
variable. Pretesting in each block inuolved '.ritique o-f a 
c 1 as«r oom 1 ess on anecdote -for one group , a P i age 1 1 an Task 
Assessment -for a second group, and only introductory remarks ^or 
the third group. See Table I -for the complete research design 
descr I p 1 1 on . 

t Insert Table I about here 3 

Samp 1 e 

Par 1 1 c I pan ts in this research project cons i s ted o-f 1 89 -full 
t ime , -f I nal year un i versi ty pr e-ser vice teacher s . They were all 
secondary education majors. They were majoring in the social 
sciences, English, science or mathematics. The teachers attended 
a common class session dealing with classroofTi instruction during 
the year. On -frequent occasions this class met -for special topics 
in smaller groups. 

A general description o-f the training session was given to 
the subjects during one class session. 175 students signed up -for 
the activity and were assigned randorrily to six groups. The 
research activity took place near the end o-f the academic year 
be-fore stjdents per-formed student teaching. 

Tr eatmen t 

The training actMMt-' experienced b/ the experimental group 
consisted o-f intervention instruction in cue attendance providing 
experience in each o-f the -five pre'Mously described prerequisite 
cognitive process items. Dec i son-mak i ng situations t/pically 
require that one make a selection from among alternatives, 
internally or e/ternallv available, without ha-'ing su-f-ficient 
in-formation to make an unequivocal choice. H second behavior set 
IS possible where an individual does not comprehend the depth o-f a 
problem enough to want to seek nei/^ i n-f ormat i on . In the -face o-f 
uncertainty the decision maker usually engages in "arious 
beha'Mors such as acquisition o-f in-^ormation or reorganization o-f 
knovjn I n-f ormat I on . These activities are seen a= instrumental in 
reducing uncertianty and response con-^lict. Previous research 
beginning with Lanzetta '^1963) has shown that the amount o-f ef-fort 
devoted to in-formation acquisition is related to the degree o-f 
response uncertiant/ generated a problem, time pressures, and 
cost o-f I n-f ormat I on . The amount of con-flict in the problem £0^»^er 
and the compl e < i ty o-f dec i s i on pr oc esses ar e a -f unc 1 1 on o-f the 
response uncertainty* the importance o-f the problem and the 
conceptual structure o-f the decision maker. An optimal level of 
conflict provides ma^iftium curiosit/, learning, and cognitive 
restructuring. Conflict which i= i ow or too high is not 
productive in bringing individuals into a mode of ..-formation 
search which efficiently solves problems ^Sieber tc Lanzetta, 
1964/. Conflict or confrontation becomes the learning tool which 
accomplishes cognitive resrtucturing and the basiz for cognitive 
development (Bruner, 1966;. 

Intervention instruction in pre -de c i s i on information 
processing behavior produces increased uncertainty in responding 
to problems causing higher level conflict between possible 
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expl d^nat I on= or r e =•:•! u t i ons . A lack o-f uncer ta i nt/ leads to 
simple, naive re^pon^e^ and 'feuj alternatives. The conflict i e. the 
subjective response uncertainty produced through b di^crepanc/ 
between the novice^s e/pectations and the information recei'^ed or 
to be recalled -frorri past experiences. Th . ^ ^tate o-f conflict is 
relf^»*ed 'y i n-f ormat i on search and by generating additional =»nd 
more acceptable e/l^nations or resolutions. The result o-f the 
conflict IS increased exploratory behavior, curiOr<t/, snd 
i nf orria t i on search. This increased exploratory' behavior is 
performed to reduce? the conflict to a tolerable level. Its 
strength depends on the strength of the response uncertainty. 

Intervention instrtuction invol'-'es an increase in environment 
complexity sufficiently gradual to permit development of modes of 
cognitive f unc t i on i ng wh i ch can handle increased levels of 
information. Development here involves increased ability to 
differentiate, ericode , and develop patterns in information leading 
to more effective pre-decision question asking and hypothesis 
generation beha^Mor 'Sieber & Lanzetta, 1970). Effective 
classroom teach iny can be enhanced by consciously considering 
alternatives and b/ expanding the base for generating alternatives 
(Cooney , 1981 > . 

For the purpose of adrri i n i ster i ng i n t er ven t i on i ns true t i on , 
this study, as with past research, used complex, unstructured cues 
because they increase the number o-f possible response tendencies. 
The experimental group teachers were requested to describe -from 
memory a difficult criterion number level of rele'>ant details 
potentially useful in resolving a corriplev problem shown to them. 
As described and used in previous cue attendance research 
performed by Wright 1978; , the filmed problem t/jas one of Richard 
Suchman^s ( 1966a > Inqu i ry Deve 1 ooment Prooram fi 1ml oops published 
by Science Research Associates. The film consisted o-f discrepant 
events and was selected because of it« abstractness. 

The intervention instruction follovied procedures vjh i ch were 
determined reliable across several studies (Sdlomon , 1968; 
SalofTion and Sieber, 1970; and Wright, 1979). An e^^ ample of the 
acti'-'ity was performed by the session instructor using a second 
Suchman filmloop "The Knife." A '-'ariet/ of details were reported 
after one sho</Jing of this 3 minute film. The 5 1/2 minute 
training film "The Balloon in the Jar" i/ias then shown. Cues 
observed and remembered during the showing of the film by the 
subjects were reported and recorded only at the end of the 
shoi'nng. This was done until the subjects exhausted the number of 
cues seen and remembered. Then the film was shown again, followed 
b> an additional recording session at the end. Repeated showings 
jdded details of cues observed to the original li = t. The film fias 
shown as man/ times as required for the subj ec t s to ob t a i n the 
necessary criterion number. 

The subjects were instructed not to attempt to e/plain why 
events were happening in the film or to give 3 response i^jhich 
could not be observed directly in the film. Duplicate det=ii1s 
given were not counted. On 1 details actual 1> observable in the 
f i 1 m i/jer e c oun ted tcH/jar d the cr i ten i on level. Appr opr i a t e 
responses were reinforced for each reported cue. Groups of =i/ to 
eight subjects were trained at one time and monitored by the 
instructor and research assistants. The instructor directed the 
-film showings and verified the detail counts. The assistants were 
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i ndi y I dual 1 x trained and used script^ to QM^e initructions and 
respond to questions. 

The control group during this time period recei'>ed 
instruction in designing lesson plans. Lesson outlines and 
examples were given illustrating basic lesson components and their 
relationships. Following this activity groups o-f 6 to 8 i/jere each 
gi'^en practice acti'Mties. Samples o-f short Computer Assisted 
Instruction ^CAP« lessons were shown and discussed. The problem 
given to subjects was to outline a lesson plan -from which th^ CAl 
lesson was originally programmed. Lesson results were discussed 
with the groups. Lesson content consisted o-f English sentence 
structure, percentage mathematics problems, or simple physical 
science relationships. Instruction time -for both experimental and 
control group activities was about one and one hal-f hours, enough 
for all subje'-ts to cocriplete ta^ks. 

I nstr umen ts 

Pre- tre atmen t measures cons i st ed o-f a " Cr i t i que o-f a 
Classroom Lesson Activity" and the Lawson (197&> "Classroom Test 
oi Formal Oper at i ons" . The Cr i 1 1 que o-f a Cl assr oom Lesson 
ActMMt/ (CLA) consisted o-f a written 3 page ancedote describing a 
classroofTi lesson concerning the teaching o-f a concept to secondary 
school students. After reading the anecdote, the sheets were 
taken up and a question sheet wa? given to each subject. One open 
ended question was asl-ed. It asl-ed, "Gi*.'e details o-f the lesson 
activity. Onl give details actuall/ described as taking place in 
the activity. You are not expected to attempt to explain why 
events are happening in the lesson. Ulrite as man> details as 
possible," An example o-f a t>^pical response I'jas giuen be-fore the 
subjects iinswer ed the question. 

The ClasEroofTi Test o-f Formal Operations was given to groups 
o-f 6 to 3 through live demonstration. Subjects wrote responses to 
questions and rationales -for their answers as described by Lawson 
a97& • . 

Post -tr ea tmen t measur es cons i s ted o-f " De t a i 1 At tendan ce " and 
"Critique o-f a Classroom Le=son Plan". Detail Attendance <Da> 
consisted o-f the Suchman Inquiry De"elopment Program -filmloop 
titled "Pendulums*' and a response sheet -for listing details. The 
filmloop was shovjn and then subjects were Eisked to write as many 
det?il^ as the/ could iihich actually occur ed in the -film. The DA 
wa= given to determine the immeoiate treatment e-f-fect on similar 
activities, near-tr ans-f er e-f -f ec t s . 

The Critique o-f a Classroom Lesson PI E»n 'CLP^ poittest «-»as 
given to ^11 6 groups one week a-fter the treatment session. The 
CLP was planned to determine -f ar - trans-f er treatment e-f-fects in a 
professional area o-f classroom teaching. This posttest in'^olved 
reading a detailed lesson plan and, when completed, returning the 
plan and t/jriting answers to a set o-f -four open ended questions. 
The plan concerned le = sons vihich described goals, prerequisites, 
objec 1 1 ves, mater i al s, i nstruc 1 1 onal proce Jures , and eval uat i on 
me thods 1 ead i ng towar d teach i ng a roncep t . The 1 e sson p 1 ans were 
mode led a-fter samp les used in the me thods cour se s . The 1 e sson s 
demonstrated the sequence and -form o-f the proce-.s o-f concept 
-formation ^Bruner , 1961). The -first question asked o-f the 
subjects was similar to the question in the CLft Pretest. This 
question is designed to test prerequisite processes, data 
gathering skill items one, two and -five outlined earlier. Three 
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additional open-ended questions, were asked -for responses. The=.e 
questions were designed to test prerequisite processes three and 
four, with some overlap on the three other items. 

2. Give as man/ questions as >ou can about i-^ihat /ou ha"e 

read. State them so that they ask onl> for known -facts, 
not in-ferences or conclusions. They must be stated so 
they can be a.niwered either with a /es or no -followup 
response. Any other t>pe o-f question will not be 
answered . 

5. Give as man> hypotheses e • p 1 anat i ons > a= /ou can to 
e)< p 1 a I n what /Ou have read in the 1 ess on plan. The 
h> potheses shoul d appropr i ate 1 / e/p lain 1 esson pi an 
componen t s , events, and st atemen t s or r e 1 a t i onsh i ps 
between them. 'Hint, consider results produced \i 
changes were made). 

4. Design a test o-f one o-f the hypotheses ( e^.p 1 anat i ons ^ 
given about the lesson plan to determine i -f the 
hypothesis, I'^hich you made, should be accepted or 
re j ec ted . 

A response example was given -for each o+ the questions asked. 
The subject was giuen the lesson plan to be re^ieiyied as rian> times 
as needed to develop answers -for the questions. The lesson plans 
were not available -for observation during the written response 



The data -frofn the instruments was coded following sequences 
described by Lawson M978), Wright M975>, and Suchman (1966b'. 
Lawson described a procedure for interpreting each student answer 
and rationale. In addition, to check the validity of these groups 
results, 2^' students i^jere individual 1/ orally inter'-newed using 
six Piagetian tasks similar to those found on the Lai^ison group 
test. Correlation beti/^een the two tests given points for each 
cognitive level obtained was 0.94. 

liright describes procedures for counting details, questions, 
.and hr potheses. Content differences in statements I'jere added to 
the counting procedure. Ouinn s H/pothesis Quality Scale was used 
to determine the qualit-' of the h /potheses for questions three and 
four ^Quinn and George, 1?75>. This data wa= selected to 
correlate with the five data acquisition items earlier described. 

Categories o-f questions gi'.»en by the subjects were also 
analyzed, as described b/ Suchman •'l'-^66b>, to determine the 
diver=itv in the types of inquire patterns and kinds of data 
sources used. This was done in order to determine changes l^^hlc^l 
might have taken place in planned and s>stematic e/plorator>' 
prerequisite skills, data acquisition items ti^io and three abo'-^e . 
Suchman defined inquir/ patterns as seeking Verification, verify 
some aspect of an e'»ent; Experimentation, ascertain the 
consequence of a change; Necessitv, aspect of event or object 
neces sar / for the given r esu 1 t to be obt a i ned ; and Syn thesis, 
whether the idea was valid. These f'our types of inquiry patterns 
can each use any of four kinds of data as information sources. 
The kinds o-f data in"o1ve, Events, Objects, Conditions, and 
Properties. Uni"ariate and multiple analyse= of' variance I'jere 



1 1 me . 



An a 1 r s I s 



ERIC 




10 



used to assess the equ i •^'d 1 ency oi groups. The le^el o-f 
significance accepted in all anal/se= uiss 0,u5, 



RESULTS 

The pretest means of the t»Aio groupE »*jere =imM=<r for the 
Critique of the Cl^iH^room Le = son He 1 1 i t ' and higher for the 
control group on the Classroom Tect on Formal uper=^tion=. See 
Table II for ms i n pretest results. Since the pretest groups were 
chosen sit random, differences would hsive implications for the 
stud/ as '3 whole. E?ch pretest uias anal/zed b/ total score and 
part E-core. Thus, reported details, questions, and hypotheses 
were compared on the lessen acti'Mty and totil and individual item 
scores on the form=>l operations test. Wo significsnt statistical 
differences were found between the groups on the pretests. 

Pesul ts from the Detai 1 Attendance posttest Ehowed a 
significantly higher tF=236, P<.01> number of details were 
reported by the e perimental group, as compared to the control 
group. See Table 2 for summary report of DA re=ult=. Immediate 
and near-transfer effects were endent. Effects v»ere found in a 
practical and statistiC9l sense. 

The delayed posttest results from the Critique of Classroom 
Lesson Plan shc^i^ied higher experiments^ group mean =cores in each 
question area, 1> number of details, 2> number of questions, and 
3) number of hypotheses. Table 2 lists rummar.^ data for number of 
details described. The exper imentstl group reported a 
significantly greater number of details (.F=A.Sl^ P=.04} on the 
lesson plan, 367. greater, than groups not given instruction in the 
cue attendance. Each of the three experimental subgroups reported 
significantly greater numbers of details than each of the three 
con trol subgroups . 

[ Insert Table II about here ] 
The to t al of 2229 appr opr i at e de ta i 1 s desc r i tied by the 
subjects were ci^tegor'zed by content t>pe. The e>rerimental 
groups reported a e i gn i f i c an t 1 ^ gr ester number of details 
describing processes obserMod in the le = 5on plan CF=9.28, P^^.Ol; 
and a greater number of statements not classified as details i»bout 
the plan tP=5.85, P=.01>. Details described about objects in the 
lesson were imilar in the ti'io groups. Table III gives a 
breakdown of summary statistic? from the CLP instrument for all of 
the effect areas. 

The number of questions asked in an si' zing the lesson plan 
differed between the groups. The experimental groups reported 48V. 
more questions, a significantly greater amount JF=4.95, P=0.035 
than the control group. The experimental groups reported 
significantly more questions of the tvpe concerned with 
methods/ processes to be used b/ the teacher and students j;F=3.12, 
P<.01>. No difference was noted in nurriber of questions of the 
type which deal wi^-h content of the lesson or in the number of 
statemients giuen which were not appropris^'^e quest ions. 

Su L J e c t s had difficulty g i m i ng h y p o t h e se s to explain lesson 
plar. "omponents, e"erits, and relationships. An a>''='rage of about 
three hypotheses was given b/ the e >^ per i men ta 1 groups tr9ined in 
cue attendance. This was significantly higher than the control 
group <F=3.83, P^.OS!?. All hypotheses, a total of 353, i-jere 
evaluated for quality, using the Cuinn U^?l> scale. The quality 
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0+ the h/pothese= cpnd the number o-f ^tate-mentr 91 "en iAihich i-jere 
non-h/po thes i = i^iere not = ta 1 1 =1 1 call / di-f-ferent bet^^jeen the two 
groups. 

[ In«»='rt T?ble III about here ] 
The types of inquiry patterns and dsta resrching st^lei, 
representing e/plor=itor> beha'^ior, as de-fined b> Suchman U96.i.b"' 
«/jer»? determined b/ analyzing subject que = tion= on the pretest 
l€sson actMv'it> and posttest lesson plan. All subject questions, 
a total 0+ l'?94, were categorized ti^iice into one ot -four 
categories. Question inquiry patterns given on the CLA pretest 
produced nearl/ equ=«l means and non-s 1 gn 1 -f 1 can t statistical 
d 1 -f -f er ences between the sampled groups. The =a.me request -for 
questions on the CLP posttest resulted in larger experimental 
group scores in all -four inquiry pattern areas. tlultiple anal-sis 
o-f v^ri^nce run on 3ll types o-f questions CF=1.71, F=.14> and i^ith 
kinds o-f data sources CF=6.1?, P= . 0 1 > -four.d subjects instructed in 
cue attendance hsd roughl/ similar inquir/ patterns but used data 
=.oijrces in a s 1 gn 1 -f 1 can 1 1 / di-f-ferent i/ja/ -from untrained subjects. 
On 1 / the e K p e r 1 me n t a 1 gr ou p me an -f or the Ve r 1 -f 1 c a t 1 on question 
pattern o-f 7.0, was s 1 gn 1 -f 1 c an 1 1 y larger than the control me=«n o-f 
5.0, {F=3.?8, P=.05;. The dats sources accessed -for the questions 
were more evenl' spread among the -four categories -for subjects 
recei'nng intervention instruction. On 1 v one category was 
SI gn I -f I cant 1 > di-f-ferent between the groups, the use o-f conditions 
o-f object£ or events as a data source (F=14.37, P-.01>. The 
experimental group accessed this source 40:. o-f the time, mean o-f 
3.0, as against 18X, mean o-f 0.91 -for the control group. 

One add i 1 1 ona 1 =in =» 1 ys 1 s was c on due ted to determine the e -f -f e c t 
o-f the level o-f cognitive -functioning o-f subjects may have had on 
the intervention instruction and -followup reporting in the 
trestment group. Data -from the pretest "Classroom Test o-f Formal 
Operations" was used to construct a stratified subgroup o-f 28 
subjects. A trend toi/iard higher mesns was -found with lower 
cognitive level subjects in most outcoTie areas o-f the CLP 
posttest. One wa= statistically s 1 gn i -f 1 can t , n' -'ber o-f details 
about objects described in the lesson p1=«n. Concrete subjects 
reported 5.7 details o-f objects in the lesson plan bs against 2.1 
and 1.9 -for the transitional and -formal students <F-9.1S, P'..Oi::. 
Formal cognitive level =ubjects reported higher means in one E^res, 
number o-f details about processes. 

CONCLUSION AND IMPLICATIONS 
Intervention instruction in cue attendance e-f-fected changes 
in secondar> pre-service teachers^ perception and reporting o-f 
problem ->ituations in number, type, and qualit>' o-f details; number 
and t/pe o-f questions, and number o-f hypotheses. Signi-ficant 
results occurred both in near and -f ar - tr ans-f er situations. These 
changes resulted in increased abilit> in hypothesis gener3tion. 
For this sample o-f teachers there was a direct e-f-fect o-f 
purpose-ful training in prerequisite processes, aimed at more 
e-f-fective hypot he 1 1 cal -deduc 1 1 ve reasoning, applied to basic skill 
per -for man ce in planning classroom teaching. 

Intervention instruction also a-f-fects the kind o-f data 
re-fei enced by sample teachers in developing responses. These 
results supported a change in the e>fploratory behaviors o-f 
subjects, increasing the diver sit/' in use o-f all categories of 
data sources and max imi zing one, Condition, which is o-f 
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s i gn I -f I carnce in hypothesis generation. Previous research work 
reported similar results with non-tescher groups (Suchman, 19.56b; 
Salomon and Sieber, 1970; and Wright, 1^7S>. The growth -from 
hypothesis scanning, uns /sterna 1 1 c al 1 / asking a series c+ queitions 
testing specific unrelated hypotheses, to constraint seeking? 
systematically el irrrat i nat i ng sets c-f possible al tern at i ves wi th 
each question, is a deve 1 pomen tal procc'ss uihich c=in be a-f-fected 
through training in transitional thought level subjects Ulo^her 
and Hor nsby , 1 966> . 

The significant narro«^j focus o-f low ability subjects in 
reporting detail o-f objects, to the moderate exclusion o+ process 
detail, IS an important -finding. Such performance can lead to 
uns>stematic exploratory behavior or a narrowness in considering 
alternative lesion planning approaches -for making instructional 
decisions. Ef-forts 5t re-focusing subject re-flection to processes 
during intervention ma/ moderate this tendeno-. 

The neutral e-^-fect o-f intervention instruction on hypotheses 
quality is of interest. The stimulation of conflict and response 
uncertainty i-jas not enough to create better hypotheses. In future 
research, integration of thi3 instruction with h>pothesis 
generation training and teacher education methods may effect 
changes needed for higher quality and effective anal /sis of lesson 
p 1 ans . 

The ability level of the sample teachers, in general, did not 
significantly affect me results of the instruction. It appears 
that low cognitive level subjects profited at least as much, =«nd 
usual 1 / more, from cue attendance instruction as higher level 
subjects. Salomon and Sieber (1970) and Wright (1978) reported 
similar results. Both studies in near-transfer situations 
reported a higher number of details, lower number of questions, 
and lower hypothesis quality for high ability level subjects 
resulting from cue atten dan c e i n s t r u c l: i on . It wa = p r op o = e d by 
Salomon j^nd Sieber that, due to the concreteness of cue attendance 
training, higher reasoning ability adults work under a strain in 
avoidance of the use of abstract representations. This leads to 
little or negative benefit for subjects. 

It was hypothesized that cognitive deficiencies, as defined 
in this study, affected the way these sample teachers '■•e=icted to 
information presented to them. Intervention instruction aimed at 
cognitive modification in specific h/pothetical - deductive 
reasoning prerequisite processes produced significant positn'e 
changes in these deficiencies with immediate impact on teacher 
percep 1 1 on and behav i or dur i ng 1 esson plan anal ys i s and 
evaluation. These results may provide a more detailed and 
meaningful understanding to the problem of teacher education 
1 ead i ng toi^jar d teacher effectiveness. The results are in 
agr eemen t and help interpret the mean i ng of a number of other 
studies which have attempted to look at the problem from a global 
or bro5d viewpoint. The=e previous studies found general 
cognitive functioning related to specific planning behaviors 
ajelson and Anka/, 1^77, Peterson, Marx and Clark, 1978, and 
Sunal , 1980) or to general teaching beha».»iors <Orme, 1977, Ulaksman 
et. a1., 1978, Martin, 1983, and Sunal and Sunal, 1935). Results 
of other supportive studies concluding that the act of teaching 
itself enhances cognitive abilities (Murray, 1933^, that 
successful teachers have "withitness" and "attention overlap" 
(Kounim, 1970), and "vigilance" effects (Euckner and McGrath, 
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1963) are equally un-focused in not relating spe-ci-fic variables o-f 
practical use in tesicher education. 

I n t er y en 1 1 on i nst r uc 1 1 on in prerequisite cogn i 1 1 Me pr oce sses 
has demonstrated short-term e-f-fects in classroom planninQ 
e-f -fee 1 1 yeness. Latent e-f-fects o-f changing operational ^chema is 
another possible and long term alternatn^^e -for increasing 
e-f -f ec t I uenesE . The control group received direct instruction in 
lesson planning and /et performed significantly lower in 
recognizing details, selecting variables, and general exploratory 
behaviors in analyzing lesson plans. The e-f-ficiency oi teacher 
education sictivities may be increased through integration o-f 
intervention instruction in this sample oi teachers. Receptivity 
o-f concepts and application pro-ficiency can potentially benefit 
when ob J ec t i ves involve const r uc t i ng and mod i f y i ng 1 e sson plans 
•for daily teaching tasks. Greater ability in perception o-f lesson 
de ta I 1 s , access i ng memory , se 1 ec t i on o-f var i abl es , de ve 1 opmen t r ' 
al ternat i ve possi bi 1 i t i es, and dec i si on mak i ng in the compi e, i t/ 
o-f lesson plan writing are reasonable outcomes -for this sample of 
teachers through intervention cognitive mod i -f i ca t i on procedures. 

The implications o-f the study =ire that alternative 
instructional procedures -for more e-f-fective classroom lesson 
planning are possible. The results o-f this «tud>' place in 
perspective the cognitive cofTip 1 ex i 1 1 es which teachers have to deal 
with in classroom teaching, especially with regard to decision 
making and application o-f teaching skills in planning, teaching, 
and evaluating lessons. rts Piaget described in 5c i ence o-f 
Education and Psychology of the Child (1^73) , "the more »^je trv to 
improve our schools, the heavier the teacher's taEk become<=; and 
the better our teaching methods, the more difficult they are to 
apply." Thus, teacher effectiveness does not simply relate to 
being exposed to, or understanding th9 content provided in, 
teacher education programs and w''''k=hops. It involves, in 
addition, the consistent use of higher ]e"el thought processes- in 
ever /day classroom planning and teaching. 
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TABLE 1 

Intervention Instruction Research Design 



Group 



N Activity 



Experimental 



Pretests 



Treatment 



Posttests 



Classroom test Critique of Cue Attendance Etetail Critique of 

of Formal lesson Instruction Attendance lesson plan 

Operations activity using film (one week later) 

(same day) 



R2 



Subtotal 



30 

28 
30 

88 



0, 



O3 



O4 

O4 
O4 



Control 



Lesson Plan 
Instruction 



R4 
R5 

Subtotal 



30 
28 
29 
87 



Oi 



On 



O4 
O4 

O4 



TOTAL 175 
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TABLE II 

Summary Table Giving Group Means, Standard Errors, and 
Anova Results Between the Two Treatn^enl Groups 



Group 


N 


Pretests 


Posttests 




Experimental 




Classroom test of 
Formal Operation 
(Oi) 


Critiiqueof Detail 
Lesson Activity Attendance 
(O2) ' (O3) 


Critique of 
Lesson Plan 
(O4) 






Mean fS E ) 


Mean (S E ) Mean fS E ) 
# Details # Details 


Mean (S E ) 
# Details 


1 


30 




48.5 (1.71) 


15.3 (.61) 


Z 


28 


8.8 (.51) 




14.6 (.69) 




29 




10.8 (.64) 


13.8 (.65) 


Subtotal 


87 






14.58 (.64) 


Control 










R4 


30 




10.0 (.69) 


10.6 (.55) 




28 




[F = 0.21] 

16.3(1.11) 


10.5 (.62) 




30 


9.9 (.65) 
(F= 3.281 


[F = 236.2J* 


11.2 (.68) 


Subtotal 


87 






10.9 (0.64) 
[F-4.61]* 



TOTAL 175 



♦Difference between experimental and control groups significant at the P <. .05 level using 
anova statistics 



TABLE m 

Effects of Interven ion Instruction on Critique of Oassroom Lesson Plan 



Peiformance on Post Test 



Group 



Critique of Classroom Lesson 
Plan (CLP) (O4) 



Control Group (N=87) 

mean standard 
error 



Treatment Group (N=88) 

mean standard 
error 



1. Number of details described 10.87 0.33 
about lesson plan 

a. Numberof details about 3.70 0.22 
objects and events described 

in the plan 

b. Details about processes 7,17 0.32 
described in the plan 

Statements given which were 2.87 0.25 
not details in the plan 

2. Numberof questions asked 5.13 0.33 
about lesson plan 

a. Numberof questions about 4.75 0.35 
methods used by students or 

teacher in the plan 

b. Questions about content of plan 0.39 0.24 

Statements given which were 0.48 0. 12 
not questions 

3. Number of hypotheses given to 
explain what was observed in the 
lesson plan 



1.23 0.14 



Hypotheses quality 

Number of statements given 
were not hypotheses 



4.05 
2.83 



0.12 
0.31 



14.58* 0.57 
3.31 0.35 



11.27** 
5.15** 
7.52* 
6.65** 

0.88 
0.42 



3.85 
2.65 



0.42 
0.75 
0.35 
0.34 

0.29 
0.08 



2.68** 0.31 



0.15 
0.26 
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^Significantly different from control group at P ^ .05 using manova statistics 
**Significantly different from control group at P ^ .05 using anova statistics 



